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and a Agilent 6210 MSD TOF mass spectrometer was used (Figure 2). Experimental ... LC/TOF instrument configuration. Figure 1. Topology Of Silica B And ... 
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Results and Discussion
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An Agilent 1100 Series HPLC system with binary pump and degasser, well plate autosampler with thermostat, thermostatted column compartment, and a Agilent 6210 MSD TOF mass spectrometer was used (Figure 2).
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Retention time vs. % methanol in the mobile phase
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Table 1. Amino Acid Standards
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L-Tryptophan L-Leucine L-Phenylalanine L-Isoleucine L-Tyrosine L-Methionine L-Valine L-Aspartic acid L-Glutamic acid L-Alanine



Retention Time 11.07 11.22 11.25 11.31 11.33 11.55 11.61 11.83 11.83 12.05



Amino Acid L-Threonine L-Glycine L-Serine L-Proline L-Asparagine L-Glutamine L-Arginine L-Histidine L-Lysine



Retention Time 12.29 12.32 12.52 12.94 13.20 13.35 16.63 16.67 17.01
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Figure 6. Vant Hoff Plot With Acetonitrile
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Figure 3. Retention Time With Acetonitrile
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Amino Acid Retention Data Retention time data was collected under isocratic conditions of 50%, 60%, 70%, 75%, 80%, 85% and 90% organic solvent. The organic solvent was composed of 0.1% formic acid in acetonitrile (Figure 3), methanol (Figure 4) or acetone (Figure 5). Water containing 0.1% formic acid made up the difference. The mobile phase flow rate was 0.4 ml/min. The column temperature was 20oC. The column t0 is 1.44 minutes.
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Figure 4. Retention Time With Methanol
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Figures 3 -5 are the retention plots for the amino acids investigated in this study. For acetonitrile and acetone there is a substantial increase in retention as the percentage of organic in the mobile phase exceeds 60%. For methanol only a small increase in retention is observed. Thus it appears that aprotic solvents induce greater ANP behavior than protic solvents. Use of acetone which appears to have good ANP properties is possible in LC/MS but not conventional UV detection. Another advantage of the use of ANP is the increase in sensitivity at high organic content in the mobile phase. Typical additives needed to promote ANP retention (acetic or formic acid) are very compatible with mass spectroscopy detection.
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Retention time reproducibility data was collected for one gradient at 15 and 30oC. The flow rate was 0.4 ml/min and an equilibration time of 5 minutes. The gradient was;
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Retention time vs % acetone in the mobile phase
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Table 2 shows retention time reproducibility for nine amino acids at two temperatures. Four replicates were performed at each temperature. The reproducibility was 0.28% or better for the amino acids. This is a significant improvement over what is usually observed for most HILIC analyses, especially considering this is gradient data with only a 5 minute re-equilibration time between runs.
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Individual amino acid standards were purchased from Sigma-Aldrich. The amino acids studied are in Table 1.
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Figure 1. Topology Of Silica B And Silica C
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Figure 2. LC/TOF instrument configuration
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Figure 7 shows the extracted ion chromatogram (EIC) of a nineteen amino acid mixture under one of the gradient conditions tested. All of the critical amino acid pairs (those that are isobaric or have masses within one mass unit ) are separated under these conditions except for the Leucine / Isoleucine pair. At present, the maximum separation is approximately 0.15 min with 0.30 minutes needed for resolution with the peak widths obtained for these two amino acids. Additional gradient formats and mobile phases are under investigation to address this issue.
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Figure 6 shows the retention behavior of amino acids as a function of temperature (log tR vs. 1/T, vant Hoff plot). In all cases, retention increases as the temperature is increased indicating either a positive enthalpy for interaction of the solute with the stationary phase or substantial entropy contributions (proton activity). This temperature effect is opposite of what is typically observed under reverse phase conditions i.e. decreasing retention with increasing temperature.



Retention time vs. % acetonitrile in the mobile phase



Results and Discussion
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A high surface area, 4.0 µm particle size Type-B silica was converted to Type-C material having a silica hydride (Si-H) surface (Figure 1). To improve peak shape of the basic amino acids the Type-C silica was further reacted to reduce residual silanols ( 
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